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Application/Control Number: 09/196,013 
Art Unit: 2674 

DETAILED ACTION 
Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C 
papers have been placed of record in the file. 

Response to Amendment 

2. This action is in response to the amendment dated 1 9 May 2004. 

Claim Status 

3. Claims 1, 3 - 5, and 7 - 30 pending. 

4. Claims 1,3-5, and 7-30 rejected. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1, 5, 9 - 15, 18 - 28, and 30 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over US Patent 5,920,301 to Sakamoto et al. (Sakamoto) in view of 
US Patent 4,942,458 to Miyajima et al. (Miyajima). 

7. Regarding claim 1, Sakamoto (Figs. 5B, 7 &12) teaches a liquid crystal display 
(column 1, lines 16 - 20) having liquid crystal sandwiched between a pair of substrates 
having electrodes (column 5, lines 40 - 47) for driving the liquid crystal based on 
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. 119(a)-(d), which 
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respective R, G, and B signals (signals R, G, and B as illustrated as inputs to memory 
57) to control transmittance of each of the R, G, and B light components for color 
display, wherein each of the upper limit values of ranges for driving voltages (+VD as 
illustrated) respectively for R display, G display, and B display is set independently 
(since each RGB signal is input into the memory and carried through the rest of the 
circuit to the gate driver) for R light, G light, and B light without control voltage applied to 
the substrates to control the intensity of R, G, and B light, an upper limit value for a 
range of values useable within an entire duration of display as driving voltages for 
respective R, G, and B light components (Vsat as illustrated), but Sakamoto fails to 
teach an upper limit value for at least one of the colors differs from the upper limit 
values for the other colors and controlling the intensity of the R, G, and B light 
simultaneously. 

8. However, Miyajima (Figs. 6 & 7a-c) teaches a voltage characteristic where the 
upper limit for at least one of the colors differs from the upper limit values for the other 
colors (any transmittance point on the transmittance vs. Vrms curve will result in two 
voltages i.e. V2 and Von. Further the curve R reaches maximum transmittance at a 
lower voltage than the GB curves and therefore the upper limit value is different). 
Miyajima also teaches simultaneously controlling the intensity of the R, G, and B light 
(figs. 7a-c where each pulse occurs at the same time). 

9. Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to modify the display as taught by Sakamoto by utilizing the 
driving scheme comprising different upper limit values while simultaneously controlling 
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the intensity of the R, G, and B as taught by Miyajima for the benefit of substantially 
equalizing the transmittances independently resulting in excellent color balances 
(pertinent sections of the reference include column 3, lines 9 - 45; column 5, Iine65 - 
column 6, line 30, and column 7, lines 3 - 30). 

10. Claim 5 shares similar limitations as to those set forth in claim 1 and therefore 
the rationale of rejection will be the same. 

11. Regarding claim 9, Sakamoto in view of Miyajima, as applied to claim 1 above, 
further teaches each of said upper limit values of ranges for the driving voltages applied 
to the liquid crystal is set based on the transmittance characteristic of each of R, G, and 
B light components (Miyajima, column 6, lines 1-19, where "a transmittance can be 
changed... for each R, G, and B pixels" and further in column 5, lines 10-16 where by 
changing the resistors, the reference potentials are determined that set the 
transmittances). 

12. Claim 10 shares similar limitations as to those set forth in claim 1 and therefore 
the rationale of rejection will be the same. Claim 10 differs from claim 1 with regards to 
the added feature of "the maximum difference among the set voltages stays within 20%" 
(Miyajima, column 6, lines 25 - 31 , where the voltage VON and V2 are not different by 
more than 20% if the maximum voltage is at a line not shown where the GB line is at 
100% transmittance and the minimum voltage is VOFF located at T1) 

13. Claim 11 shares similar limitations as to those set forth in claim 1 and therefore 
the rationale of rejection will be the same. Claim 1 1 differs from claim 1 with regards to 
the added feature of "which shows non-transmittance to the light when no voltage is 
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applied," (Miyajima teaches, column 2, lines 27+ where a state wherein no light is 
transmitted is a reference and from the equation in column 2, VOFF can be minimized 
when N is 1). 

14. Claim 12, dependent on claim 11, shares similar limitations to those included in 
claim 10 and therefore the rationale of rejection will be the same. 

15. Claim 13 shares similar limitations as to those set forth in claim 1 and therefore 
the rationale of rejection will be the same. Claim 13 differs from claim 1 with regards to 
the added feature of a "pixel and opposing electrode" (Sakamoto further teaches a pixel 
electrode and opposing electrode, column 3, lines 42 - 44). 

16. Claim 14, dependent on claim 13, shares similar limitations to those included in 
claim 10 and therefore the rationale of rejection will be the same. 

17. Regarding claim 15, Miyajima, as applied to claim 13 above, further teaches the 
maximum light transmittance is defined by the upper limit values of ranges of the driving 
voltages (as shown in figure 6, the maximum transmittance for the R curve is defined by 
a lower voltage than the maximum transmittance of the GB curve where the 
transmittance is dependent on the upper limits column 5, lines 8-16) 

18. Claim 18 shares similar limitations as to those set forth in claim 13 and therefore 
the rational of rejection will be the same. 

19. Regarding claim 19, Sakamoto (Fig. 16) teaches a liquid crystal display 
comprising: a display section ('LC Device' contained within 63) and a display section 
driving circuit (21 and 22) which supplies a driving voltage signal in accordance with a 
display content (21), but fails to teach wherein said display section driving circuit 
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includes a maximum transmittance voltage limiting circuit which limits throughout an 
entire duration of display, regardless of display content, a maximum transmittance 
voltage level existing for each of R, G, and B light components that achieves maximum 
crystal transmittance of said driving voltage signals to a voltage level determined in 
accordance with a transmittance characteristic of each of R, G, and B light components, 
and said driving voltage signal having its maximum transmittance voltage level limited 
by said voltage limiting circuit is supplied to a corresponding pixel in said display 
section. 

20. However, Miyajima (Fig. 5) teaches a maximum transmittance voltage limiting 
circuit (the group of resistors shown in fig. 5) which limits throughout an entire duration 
of display, regardless of display content (regardless of the inputted voltages, the 
variable resistors are used to determine an appropriate reference potential and further), 
a maximum transmittance voltage level existing for each of R, G, and B light 
components that achieves maximum crystal transmittance of said driving voltage 
signals to a voltage level determined in accordance with a transmittance characteristic 
of each of R, G, and B light components (column 6, lines 1 - 19), and said driving 
voltage signal having its maximum transmittance voltage level limited by said voltage 
limiting circuit is supplied to a corresponding pixel in said display section (the 
transmittance will only reach as high as the voltage will allow depending on the settings 
of VH and VL for each color, column 6, lines 10 - 40). 

21 . Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to modify the display as taught by Sakamoto by utilizing the 
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driving scheme comprising upper limit values for the voltages which in turn will limit the 
maximum transmittance as taught by Miyajima for the benefit of excellent color 
balances and adjustment (column 7, lines 3 - 30). 

22. Regarding claim 20, Miyajima, as applied to claim 19 above, further teaches the 
display section driving circuit includes a minimum transmittance voltage limiting circuit 
which limits, regardless of display content, a minimum transmittance voltage level for 
achieving minimum liquid crystal transmittance of said driving voltage signal (similarly to 
claim 19, the resistor circuit shown in figure 5 also is used to adjust VLR, VLG, and VLB 
and therefore limits the minimum voltages as well) to a predetermined voltage level 
greater than 0V by absolute value (the minimum transmittance is shown to correspond 
to Voff in fig. 4 which is obviously greater than 0V). 

23. Regarding claim 21, Sakamoto in view of Miyajima (Fig. 6), as applied to claim 
19 above, further the maximum transmittance voltage levels determined and limited for 
R and B light components differ from each other (as described in the rejection of claim 
1, Miyajima teaches a transmittance curve where the R curve reaches maximum 
transmittance at a lower voltage than the GB curve and therefore at least the R and B 
components differ from each other). 

24. Regarding claim 22, Miyajima, as applied to claim 19 above, further teaches no 
transmittance characteristic in a state of no voltage application (the equation shown in 
column 2 results in a value for VOFF being 0 when N=1 and therefore at VOFF = 0 on 
the graph shown in fig. 4, the transmittance will be 0%). 



Application/Control Number: 09/1 96,01 3 Page 8 

Art Unit: 2674 

25. Regarding claim 23, Miyajima (Fig. 6), as applied to claim 22 above, further 
teaches among said driving voltage signals for respective R, G, and B lights 
components, said maximum transmittance voltage level for B light is limited to a voltage 
level smaller than said maximum transmittances voltage level for R light by absolute 
value (the transmittance curve where the R curve reaches maximum transmittance at a 
lower voltage than the GB curve, however, according to claim 10, the transmittance is at 
a maximum at that same point as limited by the values of the resistors as shown in fig. 5 
therefore if the R curve can be limited to reach maximum at a lower voltage than the GB 
curve and the R and GB curves can be limited to reach a maximum at the same time, it 
would be obvious to one of ordinary skill in the art to limit the GB curve to reach a 
maximum voltage depending on the values of VHR, VHG, and VHB) 

26. Regarding claim 24, Sakamoto in view of Miyajima (Fig. 6), as applied to claim 1 
above, further teaches at least the upper limit values for R and B light components differ 
from each other (as described in the rejection of claim 1, Miyajima teaches a 
transmittance curve where the R curve reaches maximum transmittance at a lower 
voltage than the GB curve and therefore at least the R and B components differ from 
each other). 

27. Claim 25, dependent on claim 5, shares similar limitations to those of claim 24 
and therefore the rational of rejection will be the same. 

28. Claim 26, dependent on claim 10, shares similar limitations to those of claim 24 
and therefore the rational of rejection will be the same. 
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29. Claim 27, dependent on claim 11, shares similar limitations to those of claim 24 
and therefore the rational of rejection will be the same. 

30. Claim 28, dependent on claim 13, shares similar limitations to those of claim 24 
and therefore the rational of rejection will be the same. 

31. Claim 30, dependent on claim 18, shares similar limitations to those of claim 24 
and therefore the rational of rejection will be the same. 

32. Claims 16, 17, and 29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sakamoto in view of Miyajima as applied to claims 1, 5, 9 - 15, 18, 
24 - 28, and 30 above, and further in view of US Patent 5,691,791 to Nakamura et al. 
(Nakamura). 

33. Claim 16 shares similar limitations as to those set forth in claim 1 and therefore 
the rationale of rejection will be the same, but Sakamoto in view of Miyajima fails to 
teach a reflective display, reflection electrode, and transparent electrode. 

34. However, Nakamura teaches a reflective liquid crystal display (abstract), a 
reflection electrode (column 7, lines 52 - 54), and transparent electrode (column 7, lines 
62 - 65). 

35. Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to modify the combined display apparatus as taught by 
Sakamoto in view of Miyajima to be a reflective type display comprising a reflective 
display, reflection electrode and transparent electrode as taught by Nakamura resulting 
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in a display with an improved contrast ratio and excellent "paper-white" property 
(column 4, lines 14-19). 

36. Regarding claim 17, Nakamura further teaches said reflection electrode is a pixel 
electrode (column 7, lines 53 - 54) formed individually for each pixel (column 8, line 15), 
and each upper limit values of ranges for driving voltages of said R, G, and B driving 
signals applied to respective pixel electrode is set independently for R, G, and B light 
(see rejection of claim 1 above). 

37. Claim 29 shares similar limitations to those of claim 24 and therefore the rational 
of rejection will be the same. 

38. Claims 3 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sakamoto in view of Miyajima as applied to claims 1 and 5 above, and further in view of 
US Patent 6,078,317 to Sawada. 

39. Regarding claim 3, Sakamoto in view of Miyajima fails to teach a gamma 
correction. However, Sawada (Fig. 1) teaches a gamma characteristic adjustment circuit 
(19, column 6, lines 63 - 65). Therefore it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to modify the combination of 
Sakamoto in view of Miyajima with a gamma characteristic adjustment circuit as taught 
by Sawada for the benefit of not only controlling the transmittance resulting in proper 
color balance but also controlling the luminance of the display as is known when 
gamma correction is applied. 
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40. Claim 7, dependent on claim 5, shares similar limitations to those of claim 3 and 
therefore the rational of rejection will be the same. 

41 . Claims 4 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sakamoto in view of Miyajima as applied to claims 1 and 5 above, and further in view of 
US Patent 5,834,827 to Miyasaka et al. (Miyasaka). 

42. Regarding claim 4, Sakamoto in view of Miyajima teaches a TFT based LCD 
display (Sakamoto, Abstract), but fails to specify that the TFTs used are poly-Si thin film 
transistors using a poly-Si layer formed at low temperature. However, Miyasaka teaches 
using poly-Si thin film transistors using a poly-Si layer formed at low temperature 
(column 1 , lines 51 - 65). Therefore it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to modify the combination of Sakamoto in 
view of Miyajima with a low temperature poly-Si TFTs as taught by Miyasaka for the 
benefit of high performance TFTs that can result in larger display size while decreasing 
cost (column 1 , lines 40+ and column 14, lines 28 - 40). 

43. Claim 8, dependent on claim 5, shares similar limitations to those of claim 4 and 
therefore the rational of rejection will be the same. 

Conclusion 

44. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The following US Patents have been included to show display 
devices where the transmittance is controlled 
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US Patent 5,790,240 to Ishikawa et al. 



US Patent 5,196,924 to Lumelsky et al. 



US Patent 6,181 ,368 to Takahashi et al. 



US Patent 4,989,954 to Yokoyama et al. 



Response to Arguments 



45. Applicant's arguments, see Amendment, filed 1 9 May 2004, with respect to the 
rejection(s)of claim(s) 1 under 35 USC 103(a) have been fully considered and are 
persuasive. Therefore, the rejection has been withdrawn. However, upon further 
consideration, a new ground(s) of rejection is made in view of Miyajima. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Peter Prizio whose telephone number is (703) 305- 
5712. The examiner can normally be reached on Monday-Friday (7:30-5:00), 
alternating Fridays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Hjerpe can be reached on (703) 305-4709. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Peter Prizio 
Examiner 
Art Unit 2674 



Prizio 

September 16, 2004 





HENRY N.TRAN 
PRIMARY EXAMINER 



